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ABSTRACT OSHA. The Cccupational Safety
and Health Act, or The
The advent of the Superfund Cccupational Health and Safety
Arendment and Reaut hori zation Agency.
Act (SARA) Title 111, or _the C. Personal Conputer. P.QO
Enertg;ency Planning and Citizen ur chase order.
Ri ght'-t o- Know Act “(EPCRA) has
forced facilities to keep RQ Reportable Quantity.
track of hazardous materials
as never before. EPCRA SARA.  The Superfund Amendnent
contains five mﬂ or reporting and Reaut horization Act.
requi rements including
pl anning notification, -SERC  State Emergency
emergency rel ease Response Conmi ssi on.
notification, Mterial Safety
Data Sheet (MSDS) submi ssion, TPQ  Threshold Pl anning
chem cal inventory reporting Quantity.
and toxic chemcal release
reporting. The conplexity and | NTRODUCTI ON
vastness of the above ] .
requirements all but requires SARA Title 111I.
a conputerized system for
hazardous material managenent. In Cctober of 1986, Congress
. passed the Superfund
Peterson Buil ders, Inc. Amrendnents and Reaut horization
devel oped a conputerized Act, otherw se known as SARA
hazardous materials management Like its predecessor, the
system capabl e of neeti n% t he Conpr ehensi ve Environnent al
requi rements of EPCRA. Fter Restoration and Contanination
one year of operation, the Liability Act (CERCLA), SARA
sxst em has proven successful. dealt with the restoration of
Thi s paper discusses Peterson sites contaminated by toxic
Bui | der's experience in and hazardous wastes. Unlike
i npl ementing the system its predecessor, SARA
system design, and future contained a stand al one act
consi derations for the system under Title 111, otherwse
known as the Energency
NOVENCLATURE Pl anning and Community Right-
To- Know Act, or EPCRA
DBM&  Data Base Managenent _
System EPCRA was devel oped in
response to chem cal
EHS. Extrenely Hazardous catastrophes such as the
Subst ance. Met hyl 1socyaTate release in
_ Bhopal , India . Thousands of
EPCRA-  The Emergency Pl anning people were killed or left
and Comunity Right-To- Know with permanent disabilities.
Act, or SARA Title III. Several toxic chenical
releases in the United States
LAN.  Local Area Network. occurred after Bhopal,
including a Met hzfl Iso\c/%anate
LEPC  Local Emergency release In Institute, st
Response Committee. Virginia shattering the "it
. could not happen in the US."
MSDS. Material Safety Data nyth.  No deaths occurred in
Sheet . I'nstitute, but six workers and

twenty five comunity menbers
48-1-1



were hospitalized. Congress,
driven by a sensitized and
outraged public, took action.

Any facility that possesses
certain chemcals over
Threshol d Pl anning Quantities
is subject to regulation under
EPCRA. ~ The chemcal s covered
bK EPCRA are divided into
three categories; Extrenely
Hazar dous Substances, Toxic
Chem cals, and CERCLA

Hazar dous Substances and
Cccupational Safety and Health
Act (OSHA) Hazardous
Chenmicals. There are discrete
lists for Extrenely Hazardous
Substances and for Toxic
Chemcals. The third

category, a conbination of
chem cal s regul ated under
CERCLA and OSHA does not have
a discrete, finite list. OSHA
regul ations are performnce
based, setting criteria under
which a chemical is regulated.
An estimate of the nunber of
chem cals regulated by OSHA is
over 50,000 .

There are five key sections of
EPCRA that contain reporting
and notification requirenments
with which facilities must

conply .

1 Section 302 of EPCRA
deal s with Emergency
Pl anni n% Notification and
i s based on the Extrenely
Hazar dous Subst ances
(EHS) list. Al
facilities that produce,
use, or store an EHS
above the Threshold
Planning Quantity (TPQ
for that chemcal must
notify the State
Enmer gency Response
Comm ssion (SERC) that
EHS' s are located at the
facility.

2. Section 304 requires
facilities that Eeroduce,
use, or store OS
Hazardous Chemicals to
report accidental
rel eases of Extrenely
Hazar dous Subst ances
above a Reportable
Quantity ( to the
Local Energency Pl anning
Conmittee (LEPC), the
SERC and to the EPA
Regional Administrator.

3. Section 311 requires
facilities subject to the
OSHA Hazard Conmmuni cation
Standard (HCS or
"Hazcont) to submt
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Material Safety Data
Sheets (MSDS) to the
local Fire partment,
the LEPC and the SERC. A
list of chenmicals at the
facility along with their
hazardous properties can
be submitted instead of
MSDS's.  New or updat ed
Material Safety Data
Sheets nust be submitted
with 90 days.

4. Section 312 requires that
a faC|I|tY annuaIIY
report all Extrenely
Hazar dous Subst ances,
CERCLA Hazar dous
Subst ances, and COSHA
Hazardous Chenicals
present at the facility
in quantities exceedin
the reporting threshol d.
At present, the threshold
for OSHA Hazardous
Chemicals is 10,000

ounds. Extrenely
zardous Substances have
a threshold of 500 pounds
or an individual RQ
whi chever is |ower.

5. Section 313 requires that
a facility report
em ssions” of Toxic
Chenical s processed,
manuf actured or otherwi se
used above a_ set
threshold. The threshold
differs depending on how
a facility handles a
chenical: ~ 25,000 pounds
for chemcals
manuf actured or
processed, and 10, 000
pounds for chenicals that
are otherwise used. This
requi rement applies only
to facilities in the
Standard | ndustrial
Classification codes 20
to 39 and that enploy 10
or nore enployees.

Devel opi ng the Hazar dous
Materials Tracking System

The conplexity and amount of
data involved w th EPCRA
conpliance dictated the need
for a computerized data base
management. system The

shi pyard has over 1500 MSDS' s,
most ~ containing nultiple

chem cal conponents. Each of
t hese chemical s nmust be
evaluated to deternine if the
must be included in a SARA 31
or 313 report come reporting
tinme. ShlﬁbUI|dln? also
dictates the need Tor tracking
hazardous materials. The
Local Energency Planning



Committee (LEPC) requires that
the location of hazardous
material s be known for

emer gency planning purposes.
Since ships can not be easily
moved, hazardous materials
must be moved to construction
sites. As the building of a
ship at a given |ocation
progresses, the types and
anounts of hazardous materials

at the location changes. To
handl e the ever changlng
conditions, it was decided to

track the containers holding
the materials regul ated under
EPCRA.

The first decision that was
confronted was that of
creating our own tracking
system or purchasing a .
software package with tracking
capabilities. “After an
extensive review of the
packages available at the
tine, the decision was nmade to
build our own system Only a
few software package? offered
trapklnP capabi lity*.
Avai | abl'e packages “provi ded
chenical tracking. Mst
hazardous materials used are

m xtures of chemicals however.
To conplete a transaction in
the available software
Packages, an entry woul d have
to be made for each chenmica

in the mxture. This would
have becone very tedious for
hazardous materials conposed
of many chenmicals. A tracking
system that was based on
contai ner transactions
(receipt, novement and
consunption) was needed.

The shipyard had approxi mtely
40 Personal Conputers (PCs)

| inked together in a Local
Area Network (LAN). The
decision was nmade to utilize
the existing Database
Management stem (DBMS) on
the LAN for the tracking
system Mst manufacturing
units that handl e hazardous
materials had access to a PC
linked to the LAN. Mbst

manuf acturing departments al so
had personnel trained to use
the DBVS on the LAN.  The
system was conceived with the
requi rement that each
nanufacturln? departnent be
responsible for data entry for
its hazardous materi al
transactions. It was hoped
that requiring each departnent
handl i ng hazardous naterials
to performtheir own data

entry would distribute the
wor kl oad, hel p devel op
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awar eness of Hazardous

Mat eri al usaﬁe and keep data
accuracy high. Additional PCs
were purchased and personne
trained for those departments
| acki ng these comoditi es.

DATABASE STRUCTURE

Nornmlization

The design of the database
began with the decision to
follow the Third Order
Normal i zed structure °.
Nornalization is a process of
?rouplng data together in a
ormthat is nore amendable to
change and that mininizes the
i npact of change to the
system The need to develop a
system that can handl e change
was considered vital since
environmental regul ations
chan?e constantly. S%iten1
devel opment began in COctober
of 1983, with a desired on-
line date of January 2, 1989.
This allowed only two nonths
for system devel opment, so the

design of the system was made
to allow for eas
modi fication. Third O der

Normal i zed structure allowed
for easier and |ess disruptive
fixes later on.

G oping of Data.

The Hazardous Materials
Tracking Systemis conprised
of three najor data groups

1. Cont ai ner
Information:
ncl udes contai ner
type and size,
contents, location
anount used (renoved
from container) and
dates of receipt,
movenent, and use.
Al'l datareIM|n%to
the use of hazardous
materials is kept on
a container basis.

MSDS | nf or mat i on:

I ncl udes chenica
conponents (with
Cheni cal Abstract
System ( CAS) nunber
| ower and upPer
percentage 0
conposi tion),
product nane(s),
manuf act urer (hame

address, and phone
nurmber (s)), an
physical, " heal th

safety and emergency
response data.



3. Qe?ulatory
Lnformation:
ncl udes Threshol d
Pl anning Quantities
&TP(%)_ and Reportable
antities (RQ.
A seven digit product code is
assigned to each different
hazardous nmaterial. Different
Product codes are assigned to
he same hazardous materia
obt ai ned from different
manufacturers.  Product codes
are assigned sequentially,
without any attempt to assign
significance to any individual
digit or groups of digits.
The only exception to this
rule is that the first digit
is assigned as 7. The product
codes were designed to match
the format of a nunber
assigned materials by the
Material Control Department to
those materials purchased
under contract. Many
noncontract materials were
found to be hazardous
materials. It was hoped that
the product codes assigned by
the Environnental Affairs
Department coul d be used by
the Material contro
Depart ment

A seven digit number is also
assigned to each contai ner
tracked on the system Rolls
of one inch by two inch |abels
are purchased with preprinted
nubers running in consecutive
order. The first two digits
of the nunber represent the
year that the labels were
purchased. A new sequence of
nunbers is started with the
first label purchase of a new
cal endar year to avoid ever
increasing container nunbers.

I nformation about containers
is stored in tw separate
files. One file, called
CONTAI NER stores information
about the present state of
containers. This file can be
queried to determne the
nunber of containers present
for a certain product and
where those containers are

| ocat ed. The CONTAI NER H STORY
file stores information about
contai ner ~ transacti ofme
of the possible transactions
that are recorded are: receipt
(arrival of material at the
shipyard); movement (Ehy5|ca
change in Iocatlong; ransfer
(between departnents); and
consunption.  The date and
time of each transaction is
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recorded

MSDS data is stored in three
files; PRODUCT, COVPONENT, and
SYNONYM  The PRODUCT file
contains the majority of the
data pertaining to each
hazardous material, including
the hazardous material's nang,
manuf act urer, physica
attributes, and health and
safety data. Al data in the
P file was standardized
as nuch as possible - the
possi bl e responses for each
field were restricted to a few
choi ces or the choices were
redeternmined.  Standardizing
BDS data requires personne
with a good working know edge
of MSDS information. Entry
time is greater than for °
copy|n Information verpatim
but “dafa_storage space is
saved. The standardized data
is not meant to take the place
of MSDS information, but to
provide data for report
cal cul ations and quick
reference data in an
ener gency.

The COVPONENT file contains
the chem cal information from
MSDS' s: CAS nunber (or a
conponent nunber when CAS
nunber is mssing); and the

m ni num and. maxi mum per cent age
of the chemcal in the
hazardous material. \Wen the
percentage of a chemical is
not given, zero (0) percent is
assumed for the mninum and
100 percent is assuned for the
maxi mum Cheni cal names are
stored in the SYNONYM file.

Regul atory information
pertaining to individua
chenmicals'is stored in the CAS
file. Al the EPCRA TPQ s and
RQ s are assigned on a
chenical basis, as are nost
environmental regulatory
[imts. Some regulations are
based on the attributes of the
hazardous material and not its
i ndi vi dual conponents. An
exanpl e i s hazardous waste
characteristics: ignitability,
corrosivity, and reactivity.
Data pertaining to the
hazardous material as a whole
is stored in the PRODUCT file



Data Qutput.

Data can be obtained fromthe
tracking systemthree
different ways: Queries,
Reports, and Batch processing
programs. Most commercially
aval | abl e Data Base Managenent
Systens include the capability
to perform queries, generate
reports or run batch
processing programs. The DBMS
Installed on the shipyard' s
LAN is a hierarchicai-

dat abase, not fully

relational. The lack of ful
rationality linits the guery
capability and causes the need
to use the report generator or
batch processing prograns to a
greater extent.

The sinplest way of obtaining
data is by guerying, or
conducting a 'conditiona
search’ of the database. 1In a
guery, the user sinply enters
the program and calls up one
of the data screens. The user
then enters the conditions of
the search they,mant to
?eﬁormb filling a data

ield or fields. “The use of
nmultiple data fields in a
guery are used to narrow a
search. The appropriate key
sequence is then entered to
start a search. The output of
a search can appear either on
the conputer screen, or be
printed on a connected
printer.

More conplicated searches can
be perfornmed by u3|n% t he
report generator. The report
generator also allows for
greater flexibility in
esigning how the output will
appear . The report generator
i s needed when severa
different data files are
involved in a search. When
the search criteria becones
too conplex for a report
generator to handle, batch
proce55|n% Brograns are
needed. atch processing
program is an actual computer

program Witten in the
cpn%uter Iﬁ&guage supggled
with the DBVMS. Sonme DBMS' s
allow for the use other
conput er | anguages.

DATA FLOW

Hazardous materials enter the
fap|I|t¥ either under a

shi pbuil'ding contract, a shop
order, or from purchase froma
| ocal merchant, such as a
hardware store. Contractua

and shop order materials are
purchased through the issuance
of a purchase order (P-0.).
Purchase orders are generated
on a nmainfranme conpufer system
which in turn, creates a
notice to the Receiving
Department to expect a
shipment. Wien material
arrives at the shipyard, the
Recei ving Departnenf generates
an _inspection report utilizing
P.0. information and conpares
the material received against
the information on the P.O0.

|f the material matches the
P.0. description and is not
damaged, the material is
accepted and a receipt of
material received report is
gener at ed.

When purchase orders are
issued for materials that
m ght be hazardous materials,
a statement about Material
Safety Data Sheets is included
on the P.0.. The statenent
requests that the vendor
ei ther supﬂ!y MBDS s (one
Fr|or to shipment and one with
he shipnent) or a statenent
that the material does not
require a MSDS. Al copies of
MSDS' s sent by vendors prior
to a material"s shipment are
routed to the Environnenta
Affairs Department. Each MSDS
received by the Envijronnental
Affairs Department is checked
to see if 1t is for a new
hazardous material, an updated
MBDS for a current1y used
hazardous material, or a
duplicate of an MSDS that is
already on file (not an
updatej. If the MSDS is for a
new hazardous material, a
Product code is assigned to
he hazardous material . Al
ertinent data on the MSDS is
ranscribed into the PRODUCT
and COVPONENT files of the
Hazardous Material Tracking
System

When material arrives at the
shi pyard, warehouse personnel
route all mterials that are
hazardous to a speci al
hazardous materials warehouse
At this warehouse, the

contai ners of hazardous
material are labeled with the
one inch by two inch tracking
label . The label is affixed
as close to the container

| abel as possible. The

war ehouseren then enter the
receipt of the material into
the tracking system  Product
codes are assigned to the
received materials by



exanmining a conputer list of
PQSSIb|e product codes. The
ist is sorted by product
name, nanufacturer, and
product code to assist the
proper product code
assignment. If a problem
arises with assigning a
product code, the warehouseman
calls the Environnenta
Affairs Departnent. At
present, only hazardous .
materials that are packaged in
containers one gallon in size
or larger are tracked

Wien a hazardous material is
requested by a shop, the

war ehousenen deliver the
materials and enter

i nformation about the movenent
into the tracking system the
date and tine of the delivery,
receiving location and
departnent, the enpl oyee
number of the person who
requested the material, and
the container nunbers of the
mved material. Once a
hazardous material is out of
the warehouse, it is the
responsibility of the
departnent that received the
material to record further
movenents, transfers or when
the container is enpty. Al
containers are consi dered as
being either full or enpty,

al t hough the Irackln? system
has the capability o
recording fractional use.
Qther 'transactions' that the
tracking s¥sten1can recogni ze

are: transfer froma container
into a tank: refill of a

cont aj ner (conﬁlete or
fractional); the appearance of

a container froman unknown
origin, and off-site transfer
of a container (such as
shipnent for disposal).

Wien a container is recorded
as enpty, the departnent in
control “of the materi al

affixes a round fluorescent
pink label to the container,
close to the tracking |abel
Facility personnel have been
instructed to hold any tracked
cont ai ner being discarded
without the pink circle and to
i nform the Environnental
Affairs Department. This
prevents any tracked container
from being discarded prior to
being recorded in the tracking
system as enpty.

DI SCUSSI ON

The devel opnent of the
hazardous material tracking
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systemwas performed in only a
two month time frame. Wth
such a short period of time
allotted for devel oprent,

probl ens were expected to
occur. Surprisingly, few
naior probl ens occurred
related to the database

design. Database design
problens consi st ed nnstl¥ of
such items as inefficien
screen layouts, or failure to
make certain data fields
mandat ory when infornation was
entered

One significant problem

i nvol ved the AINER file.
The original plan for this
file was to renove and archive
data on enpty containers on a
yearly basis. Unfortunately,
the number of containers
tracked was |arger than
expected and this file becane
unmnel%¥. Queries of the
CONTAINER file started taking
too much tinme to be usefu
should an energency arise.
The sol ution, presentIY.be
i mpl emented, was to split
fileintw. Onefile wl
hol d data on non-enpty
containers. The other file
will hold data on enpty
cont ai ners.

in
fh?s

Certain problenms arose with
Material Safety Data Sheets.

An assunption was made that
there woul d be a one-to-one
correspondence between
products and MSDS's. This was
true for the nost part, but
exceptions were found
especially with coatings.

There wer'e several instances
where several coatings had one
MSDS, such as the F150 series
of paints. Some coatings also
had nore than one MSDS that
could apply. For instance,
there is a MSDS for the F150
through F159 series paints and
a MSDS for an F153 paint

Mil ti pl e conponent systens
presented probl ens that have
yet to be resolved. Some
mul ti pl e conponent systens
have separate MSDS's for each
conponent, some only have one
MSDS for the conmponents as a
whole. Decision criteria need
to be devised to decide how to
track nultiple conponent
systems.  Shoul d each
conponent be tracked
separately, or should the
system be tracked as a kit?

Data entry has al so presented
sone problems. Delays in data



entry have caused the
container inventory to be
inaccurate.  Sonme contai ner
hi story records show a
contai ner being enptied before
it was ever moved out of the
recei ving warehouse. \Wrse
et, SOME containers were
ransferred into one of the
yards and were consuned before
they were ever entered as
beln? received. \hen the
manufacturing departnent vent
to enter the container as
bei ng consuned, theﬁ coul d not
find a record for the
cont ai ner.

A nonthly inventory .
reconciliation programwll be
initiated soon to overcome
tracking errors. At present,
there is not a formal
inventory reconciliation
procedure in place at the
shipyard. One partial check
was made in June of 1989
which showed a error rate of
approxi mately ei ght percent.
Reports will be sent to each
departnment that has tracking
responsibilities each nonth.
Each department will conpare
their physical inventory

agai nst the tracking system
inventory and report any
devi ati ons.

Some products were received
prior to a MSDS being received
and a product code being
assigned. The warehousemen
could not find a product code
to assign the received
containers. This problem was
soIved.b% assigning a product
code with miniml 1nformation
entered into the system A
hone call would be made to

he nmanufacturer or vendor,
requesting that an MSDS be
faxed inmmediately.

Personnel turn over presented
sone nagging problens with the
tracking system  Some key
people were |ost and the data
entry burden had to be picked
up by others while a new
person was trained. In one
Instance, a person was |ost
and the department never
reassigned a person to perform
data entry duties. An
inventory report spotted an
unusual Iy large inventory for
that departnent.

I nvestigation showed that the
consunption of containers had
not been entered into the
tracking system
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Currently contajners of
hazardous materials are only
recogni zed as being either
enpty of full. Partial
consunption, or draw down of
containers is not recorded

al though the tracking system
has this capability. Théere are
plans to add a tool room for
the distribution of paint and
paint solvents. A tool room
I's necessary to gain the
control needed to track
partial consunption. The
driving force behind the
creation of the paint too
room are requirements fromthe
state environnental regulatory
agency to record Volatile
Organic Conpounds and air

t oxi cs em ssions nore
precisely than in the past

RECOMVENDATI ONS

Before inplementing a tracking
system be sure to get the
input of all departients that
have to or may use the system
This will nmake them feel a
part of the process and gain
support for the system There
is also a wealth of know edge
that can be tapped. Many
peopl e at the shipyard offered
excel I ent suggestions on how
to inprove the system by
adding features they could use
and making the system easier
to use.

Several departnents fought the
devel opment of the tracking
system at first. Expect to
have to perform sone Iobbylnﬁ
for the system Point out the
benefits of a tracking system
Several manual inventory
systems were replaced, and
manuf acturing departments have
the luxury of knowing their
inventories at a few .
keystrokes.  The purchasing
departnment has found the
sKsten1to_be of benefit by
checki ng |nventorY prior to
ordering consunmebles that may
have short shelf life

[f at all possible, purchase a
fourth generation, fully
relational DBMS for the
tracking system  These
advancec M5 s shoul d all ow
for easier devel opment and the
ability to obtain most of the
information you need by guery
instead of report generators
or batch processing prograns.
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